1.. Introduction {#S0001}
================

Posttraumatic stress disorder (PTSD) is a mental disorder precipitated by exposure to a traumatic event. According to a recent WHO survey, the lifetime prevalence of PTSD was 3.9% in the general population and 5.6% among individuals who reported trauma history (Koenen et al., [2017](#CIT0014)). PTSD is associated with significant psychological distress, functional disability, and decreased quality of life (Schnurr, Lunney, Bovin, & Marx, [2009](#CIT0029)). A meta-analytical study reported a large effect association between PTSD and multiple domains of quality of life (Olatunji, Cisler, & Tolin, [2007](#CIT0022)), including health-related quality of life (HRQoL).

HRQoL is a multi-dimensional concept consisting of physiological, psychological, and functional aspects of well-being (Senneseth, Alsaker, & Natvig, [2012](#CIT0030)). According to several researchers (e.g. Gladis, Gosch, Dishuk, & Crits-Christoph, [1999](#CIT0011)), HRQoL reflects a functioning component of quality of life and directly affects subjective well-being. Clarifying the relationship between PTSD symptoms and HRQoL would provide valuable suggestions for improving quality of life among individuals experiencing traumatic events. People with PTSD symptoms usually face physical and emotional problems, which may further impair normal functioning and HRQoL (Schnurr et al., [2009](#CIT0029)). For example, emotional numbing symptoms of PTSD could lead to difficulties in expressing emotions, and in turn reduce psychosocial HRQoL (Samper, Taft, King, & King, [2004](#CIT0025)). Symptoms like nightmares or sleep disturbance cause physical health problems and undermine physical HRQoL. Schnurr and Green ([2004](#CIT0027)) have proposed an integrative model to explain the relationship between PTSD and health outcomes like HRQoL. According to this model, PTSD may affect HRQoL through a complex process including psychological, biological, and attentional mechanisms. For example, PTSD symptoms may increase health risk behaviours like smoking or substance abuse, and consequently affect HRQoL. Empirical studies have found that poorer HRQoL was associated with PTSD symptoms or PTSD diagnosis across a range of traumatic events (e.g. Aversa et al., [2013](#CIT0005); Pupo, Serafim, & De Mello, [2015](#CIT0024); Senneseth et al., [2012](#CIT0030); Wang, Cao, Wang, Zhang, & Li, [2012](#CIT0035)). As PTSD is a complex clinical syndrome with high heterogeneity (Zoellner, Pruitt, Farach, & Jun, [2014](#CIT0039)), different predominant symptom dimensions of PTSD may have unique effects on different aspects of HRQoL (Giacco, Matanov, & Priebe, [2013](#CIT0010); Monson, Caron, Mccloskey, & Brunet, [2017](#CIT0019)). Several studies found that hyperarousal symptoms of PTSD rather than other symptom dimensions were most related to impairments in quality of life (Giacco et al., [2013](#CIT0010); Pupo et al., [2015](#CIT0024)). Another study found an association with emotional numbing symptoms (Taylor, Wald, & Asmundson, [2006](#CIT0033)). A longitudinal study found PTSD symptoms were more strongly correlated with psychosocial than physical HRQoL (Schnurr, Hayes, Lunney, McFall, & Uddo, [2006](#CIT0028)). Additional work on HRQoL also supports unique effects of different PTSD dimensions (Maguen, Stalnaker, McCaslin, & Litz, [2009](#CIT0016)): only PTSD dysphoric arousal factor was related to physical HRQoL, and only PTSD avoidance and emotional numbing factors were related to psychosocial HRQoL (Wang et al., [2012](#CIT0035)). These studies focusing on the relationship between PTSD symptoms and HRQoL would help further our understanding on the heterogeneity of PTSD symptom presentations and psychopathology of PTSD. For example, revealing the relationship between different PTSD symptom dimensions and HRQoL could provide support for the heterogeneity of PTSD symptom presentations, which means PTSD symptoms play different roles in functioning impairments and should not be treated as homogeneous. Additionally, these studies could provide support to external validity for current PTSD symptom structure models and improve our knowledge on the psychopathology of PTSD. Moreover, these findings will benefit the development of more effective interventions focusing on specific symptoms to improve HRQoL.

Most current studies on the relationships between PTSD and HRQoL were based on the fourth edition of the *Diagnostic and Statistical Manual of Mental Disorders* (DSM-IV; American Psychiatric Association, [1994](#CIT0001)). In the recently released DSM-5 (American Psychiatric Association, [2013](#CIT0002)), three new PTSD symptoms were added (distorted blame, pervasive negative emotional state, recklessness) and several symptoms were revised (e.g. trauma-related amnesia, negative beliefs). Symptoms were categorized into four clusters: re-experiencing, avoidance, negative alterations in cognitions and mood, alterations in arousal and reactivity. Many studies have been conducted to determine the symptom structure of DSM-5 PTSD (Armour, Műllerová, & Elhai, [2016](#CIT0003)), among which a seven-factor hybrid model consisting of intrusion symptoms, avoidance, negative affect, anhedonia, externalizing behaviours, anxious arousal, and dysphoric arousal (Armour et al., [2015](#CIT0004)) was found to best capture dimensions of DSM-5 PTSD symptoms across adults (most recently in Mordeno, Go, & Yangson-Serondo, [2017](#CIT0020)) and youth (most recently in Wang et al., [2017](#CIT0036)) exposed to various trauma types. The intrusion factor contains all current Criterion B symptoms (intrusive thoughts, nightmares, flashbacks, emotional cue reactivity, physiological cue reactivity), and avoidance factor contains all current Criterion C symptoms (avoidance of thoughts and reminders). The negative affect factor is composed of trauma related amnesia (D1), negative beliefs (D2), distorted blame (D3), and pervasive negative emotional state (D4). The anhedonia factor is composed of lack of interest (D5), feeling detached (D6), and inability to experience positive emotions (D7). The externalizing behaviour factor consists of irritable or aggressive behaviour (E1) and reckless or self-destructive behaviour (E2). The anxious arousal factor consists of hypervigilance (E3) and exaggerated startle (E4), while the dysphoric arousal factor consists of difficulty concentrating (E5) and sleep disturbance (E6). As indicated by Pietrzak et al. ([2015](#CIT0023)), the seven-factor model may provide greater specificity in understanding associations between DSM-5 PTSD and quality of life. There are no current studies that evaluate how the seven dimensions of DSM-5 PTSD symptoms related to different aspects of HRQoL.

Our current study aimed to accumulate knowledge on the relationships between DSM-5 PTSD and HRQoL to further our understanding of psychopathology and clinical treatments of PTSD. We investigated the association between DSM-5 PTSD symptom dimensions and HRQoL in a predominantly adult sample which experienced the 2008 Wenchuan earthquake in Sichuan Province, China. Our hypothesis was that different symptom dimensions of PTSD are differently associated with psychosocial and physical HRQoL.

2.. Methods {#S0002}
===========

2.1.. Participants and procedures {#S0002-S2001}
---------------------------------

In 2008, a catastrophic earthquake measuring 8.0 on the Richter scale hit Wenchuan in Sichuan Province, China. Hanwang Town was one of the areas that suffered the most severe damage and more than 5000 people were killed in the earthquake. Our sample was recruited from five rebuilt communities located in this town. We conducted our survey in July 2017, more than nine years after the earthquake. Our sampling procedures were as follows: (1) One member in each household was randomly selected as participants; (2) All participants were between 16 and 65 years old during the survey, and all personally experienced the 2008 earthquake; (3) Those with major psychosis (e.g. schizophrenia and organic mental disorders) were excluded. The investigation was conducted by trained clinical psychologists, psychology undergraduates, and graduate students. Before the participants completed self-reported questionnaires, the aims of our study were explained in detail by the investigators. We obtained written informed consent from all participants. The study protocol was approved by the Institutional Review Board of the Institute of Psychology, Chinese Academy of Sciences.

A total of 1074 people were recruited into our study. Two of them were excluded because of missing data on all PTSD symptoms, and nine of them were excluded because of more than 20% missing data on HRQoL. The final analytic sample was 1063: 341 (32.1%) males and 700 (65.9%) females. Age ranged from 16 to 65 years (Mean = 51.1, *SD* = 10.0). Regarding ethnicity, nearly all were Han (98.6%) and 1.4% were other ethnicities. With respect to educational level, 722 (68.0%) did not complete high school, 326 (30.6%) completed high school (including equivalency). In terms of marital status, 904 (85.0%) were married, 146 (13.7%) were unmarried (single/divorced/separated/widowed). Trauma exposure features of the sample are summarized in [Table 1](#T0001).10.1080/20008198.2018.1468710-T0001Table 1.Trauma exposure of the sample.Trauma exposure*n*Percentage (%)Trapped under rubble (yes)12711.9Injured (yes)14914.0Disabled due to injuries (yes)424.0Participated in rescue efforts (yes)45042.3Witnessed a death of someone (yes)71166.9Exposed to mutilated bodies (yes)41639.1Lost at least one family member (yes)29928.1Family member injured (yes)39737.3Lost a friend or neighbour (yes)83678.6Lost livelihood due to the earthquake (yes)38336.0[^1]

2.2.. Measures {#S0002-S2002}
--------------

Earthquake-related trauma exposure was measured by a 10-item questionnaire, and each item was rated with either 0 (no) or 1 (yes). Details of the questionnaire are shown in [Table 1](#T0001). DSM-5 PTSD symptoms were assessed with the PTSD Checklist for DSM-5 (PCL-5; Blevins, Weathers, Davis, Witte, & Domino, [2015](#CIT0006)). The PCL-5 is a self-report checklist of 20 PTSD symptoms defined in the DSM-5. Each item is rated on a five-point Likert scale reflecting severity of a particular symptom from 0 (not at all) to 4 (extremely) during the past month. The PCL-5 scale has demonstrated good reliability and validity (Blevins et al., [2015](#CIT0006)). The Chinese version of PCL-5 was adapted by translation and back translation, and has been previously used in traumatized Chinese samples (Wang et al., [2017](#CIT0036)). In this current sample, Cronbach's α was 0.95 for the total scale.

Health related quality of life was measured by the Medical Outcomes Survey Short Form-36 (SF-36; Ware & Sherbourne, [1992](#CIT0038)). The SF-36 is a 36-item self-report checklist which consists of eight subdomains of HRQoL. Four domains reflect physical HRQoL (physical functioning, role-physical, bodily pain, general health); four domains reflect psychosocial HRQoL (role-emotional, social functioning, mental health, fatigue). Scores of each subdomain were standardized from 0 to 100. The SF-36 scale showed good validity and reliability (McHorney, Ware, & Raczek, [1993](#CIT0018)). The Chinese version of SF-36 has been widely used in Chinese samples (Li, Wang, & Shen, [2003](#CIT0015)). The mental health and fatigue subscales of the SF-36 demonstrate spurious relationships with the PCL (Schnurr et al., [2006](#CIT0028)). Therefore, we used only role-emotional and social functioning subscales as indicators of psychosocial HRQoL; higher scores indicate better functioning.

2.3.. Statistical analysis {#S0002-S2003}
--------------------------

We performed data analysis using Mplus 7.0. In our sample, 86 (8.1%) were missing one PCL-5 item, 25 (2.4%) were missing two or three PCL-5 items, 201 (18.9%) were missing one SF-36 item, and 90 (8.5%) were missing two to six SF-36 items. Missing data on the PCL-5 and SF-36 were estimated using maximum likelihood (ML) procedures (Schafer & Graham, [2002](#CIT0026)). Two structural equation models (SEM) were constructed to examine associations between PTSD symptom dimensions and physical/psychosocial HRQoL  (see Supplementary Figures 1 and 2). The data were not normally distributed. Thus, we performed mean and variance-adjusted weighted least squares estimation (WLSMV) to adjust for non-normality in the SEM models (Muthén & Muthén, [2007](#CIT0021)). In the first model, physical HRQoL measured as a latent factor by physical functioning, role-physical, bodily pain, and general health subscale scores was regressed on seven PTSD symptom clusters. Regression coefficients were calculated to reflect the associations between each symptom cluster and HRQoL. In the other model, psychosocial HRQoL measured as a latent factor based on role-emotional and social functioning subscale scores was set as the dependent variable instead. The SEM analyses followed a two-step approach (Vasterling, [2008](#CIT0034)). First, measurement models were computed to test the adequacy of latent variables in explaining the corresponding observed items. Second, structural models were specified to examine the association between PTSD symptom dimensions and HRQoL. According to Hu and Bentler ([1999](#CIT0013)), an acceptable fit is evidenced by RMSEA ≤ .08, SRMR ≤ .08, CFI ≥ .90, and TLI ≥ .90, and an excellent fit is evidenced by RMSEA ≤ .05, SRMR ≤ .08, CFI ≥ .95, and TLI ≥ .95. PTSD symptom dimensions were simultaneously included as independent variables. Demographic variables such as age, sex, marital status, and education level were treated as covariates in all analyses based on their potential associations with HRQoL (Fang et al., [2015](#CIT0009)).

3.. Results {#S0003}
===========

The mean score on the PCL-5 was 19.0 (*SD* = 15.4), ranging from 0 to 80. Using the DSM-5 diagnostic algorithm of at least one re-experiencing, one avoidance, two negative alterations in cognitions and mood, and two alterations in arousal and reactivity symptoms of at least moderate (2 or higher) severity, 169 (15.9%) participants were identified as probable PTSD cases. Mean scores, standard deviations, and Pearson correlations for 26 observed variables (i.e. 20 items of the PCL and six subscales of the SF-36) are detailed in [Supplementary Table 1](#T0001).

According to results of CFA, measurement models of the physical HRQoL model (χ^2^ (326, *N =* 1063) = 1909.45, CFI = .954, TLI = .947, RMSEA = .069) and the psychosocial HRQoL model (χ^2^ (275, *N =* 1063) = 1679.35, CFI = .958, TLI = .950, RMSEA = .071) all demonstrated acceptable fit to the data, which means all latent factors were well-measured by corresponding items. Both SEM demonstrated good fit to the data, indicated by χ^2^ (316, *N =* 1063) = 856.30, CFI = .983, TLI = .980, RMSEA = .041 (90% CI: .038--.044) for the physical HRQoL model, and by χ^2^ (265, *N =* 1063) = 707.50, CFI = .985, TLI = .982, RMSEA = .040 (90% CI: .037--.044) for the psychosocial HRQoL model. [Table 2](#T0002) shows the results for SEM. Only dysphoric arousal was significantly associated with physical HRQoL (β = −0.52, *p* = .008), while the other PTSD symptom dimensions were not significantly related to physical or psychosocial HRQoL. The significant result remained significant after Bonferroni correction for multiple comparisons (α = 0.05/2 = 0.025).10.1080/20008198.2018.1468710-T0002Table 2.Summary of structural equation analyses examining relation between the seven PTSD factors and psychosocial and physical health-related quality of life.Dependent variablePredictor*r*BSE(B)βPhysical HRQoLIn−0.43\*\*0.050.240.07 Av−0.40\*\*0.030.060.04 NA−0.47\*\*−0.260.41−0.33 An−0.47\*\*0.070.200.11 EB−0.50\*\*0.310.980.43 AA−0.52\*\*−0.200.70−0.30 DA−0.58\*\*−0.330.13−0.52\*\*Psychosocial HRQoLIn−0.46\*\*−0.340.67−0.26 Av−0.44\*\*0.020.150.02 NA−0.57\*\*−0.411.120.31 An−0.58\*\*−0.140.510.13 EB−0.63\*\*−1.692.76−1.38 AA−0.57\*\*1.121.970.98 DA−0.60\*\*−0.420.30−0.39[^2][^3][^4]

4.. Discussion {#S0004}
==============

We investigated the relationships between seven symptom dimension of a newly refined factor model of DSM-5 PTSD symptoms and two aspects of HRQoL in an epidemiological sample of Chinese earthquake survivors nine years after a destructive earthquake. People with greater PTSD dysphoric arousal symptoms reported poorer physical HRQoL. We found age and education level were significantly associated with both physical and psychosocial HRQoL. Older people have low physical HRQoL (β = −0.251, *p* \< .001) and psychosocial HRQoL (β = −0.175, *p* = .002). Education can be a protective factor for physical HRQoL (β = 0.19, *p* \< .001) and psychosocial HRQoL (β = 0.19, *p* \< .001). Our results were partly consistent with previous findings based on DSM-IV PTSD symptoms. A longitudinal study also found PTSD arousal symptoms were predictors of lower HRQoL four years later (Pupo et al., [2015](#CIT0024)). Prior work also found that dysphoric arousal symptoms significantly predict impairments in physical HRQoL (Wang et al., [2012](#CIT0035)). Our findings were consistent with a recent DSM-5 based study finding correlations between dysphoric arousal symptoms and impairments in physical functioning (Pietrzak et al., [2015](#CIT0023)). Our results suggested that dysphoric arousal could be the core symptom which affects quality of life in a Chinese population with PTSD symptoms. This is consistent with the literature that suggests somatization is common among Chinese samples (Hall et al., [in press](#CIT0012)). In the current study, we provided new knowledge for understanding the relationship between PTSD and HRQoL by revealing the associations between different PTSD symptom dimensions with HRQoL. In our current study, we did not find any symptom dimension of PTSD was associated with psychosocial HRQoL. This result is contrary to many previous studies which find PTSD symptoms are significantly associated with reduced psychosocial HRQoL (e.g. Taylor et al., [2006](#CIT0033)). One possible explanation of this result may be the measurement of psychosocial HRQoL. The SF-36 scale was most often used to measure HRQoL. In previous studies, psychosocial HRQoL was measured by role-emotional, social functioning, mental health, and fatigue subscales of SF-36. However, as suggested previously (Schnurr et al., [2006](#CIT0028)), there are spurious relationships between PCL and the mental health and fatigue subscales of the SF-36. Some items of the two subscales are very similar to PCL items. For example, the mental health subscales contain items like 'felt so down in the dumps that nothing could cheer you up' or 'felt downhearted and blue'. In PCL-5, there are very similar items: 'persistent negative emotional state (D4)' and 'lack of interest (D5)'. Therefore, we excluded these two subscales from measurement of psychosocial HRQoL, and the association between PTSD and psychosocial HRQoL was no longer strong enough to reach significant level.

Our study indicated that dysphoric arousal symptoms developed after trauma exposure, consisting of difficulty concentrating and sleep disturbance, are associated with physical functioning problems and impaired physical quality of life. Some researchers proposed that dysphoric arousal symptoms are associated with general distress which is shared by mental disorders other than PTSD. Dysphoric arousal symptoms are not unique to PTSD, but are included in disorders like generalized anxiety disorder or major depression (Elhai et al., [2011](#CIT0007)). As suggested by some researchers (Spitzer, First, & Wakefield, [2007](#CIT0032)), dysphoric arousal should be excluded from PTSD diagnostic criteria because these symptoms are not core symptoms specific to PTSD. In the forthcoming International Classification of Diseases, 11th Revision (ICD-11), dysphoric arousal symptoms are excluded from diagnosis of PTSD to reduce comorbidity (Shalev, Liberzon, & Marmar, [2017](#CIT0031)). Some researchers found that removing dysphoric arousal symptoms from PTSD diagnosis will not cause a substantial change on the prevalence and comorbidity of PTSD (e.g. Elhai, Grubaugh, Kashdan, & Frueh, [2008](#CIT0008)), which could support retaining dysphoric arousal symptoms in the PTSD diagnosis. Also, some studies found dysphoria arousal symptoms were more highly correlated than PTSD-specific symptoms with general distress (Marshall, Schell, Miles, Corporation, & Monica, [2011](#CIT0017)). Considering the relationship between dysphoric arousal symptoms and physical functional impairments, our current study provides further support for retaining these symptoms in the PTSD diagnostic criteria.

It is noteworthy that our study is based on a Chinese sample. Psychological factors are implicated in physical illnesses in Chinese traditional medicine. Therefore, many Chinese tend to attribute their psychological distress to physical origins, rather than openly express them (Wang et al., [2000](#CIT0037)). They usually express their psychological distress by somatization symptoms. This may explain the lack of association between PTSD symptoms and psychosocial HRQoL in our results.

Theoretical and clinical implications of this study should be highlighted. First, it improved our understanding of the clinical heterogeneity of PTSD. The influence of different symptom dimensions of PTSD on HRQoL might occur through different psychopathology processes. To gain a thorough understanding of PTSD and PTSD-related outcomes such as quality of life, studies based on symptom structure models of PTSD might be superior to those based on diagnosis or total symptom scores because they take symptom heterogeneity and more precise measurement of the disorder into consideration. Our results also provide suggestions for clinical practice. According to clinical investigations, treatment for PTSD will lead to improvements in HRQoL (Aversa et al., [2013](#CIT0005); Schnurr et al., [2006](#CIT0028)). Our results suggest that interventions targeting dysphoric arousal symptoms should be developed to improve quality of life among PTSD patients. Specifically, medical or behavioural treatments to improve sleep quality and improve concentration will benefit those troubled by physical functioning impairments following PTSD.

This study has several important limitations. First, both PTSD symptoms and HRQoL were measured by self-report instruments. These results thus need to be replicated by studies using clinician-administered instruments leading to potential same-source bias. Second, our study used a cross-sectional design. Longitudinal studies would further help to clarify the relationships between PTSD symptoms and HRQoL. Finally, the results of our study need to be replicated by studies using populations exposed to a range of trauma types from other cultural backgrounds, since these variables could moderate the results.

Despite the aforementioned limitations, our study provides knowledge on how different symptom dimensions of DSM-5 PTSD are associated with physical and psychosocial HRQoL. By adopting a well-validated seven-factor hybrid model of PTSD, we revealed the important role of symptom heterogeneity in the relationship between PTSD and HRQoL, and in turn provided suggestions for future studies and clinical practice to understand and treat HRQoL impairments in the traumatized population.
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======================

Supplemental data for this article can be accessed [here](https://doi.org/10.1080/20008198.2018.1468710).
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[^1]: *N* = 1063.

[^2]: *N* = 1063. In = Intrusion; Av = Avoidance; NA = Negative Affect; An = Anhedonia; EB = Externalizing Behaviours; AA = Anxious Arousal; DA = Dysphoric Arousal. Sex, age, educational level, and marital status controlled as covariates.

[^3]: \**p* \< .05.

[^4]: \*\**p* \< .01.
